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Abrfrocl: In this paper, we estimate demand m e s  for 
unbundled lwps sold by incumbent lad exchange 
telecommunications carriers to their retail rivals. Of primary 
interest are the crw-price effects between unbundled lwps 
purchased with and without unbundled witching. As expected, 
we find downwardsloping demand curyes far unbundled 
elements, with own-price elasticities in the elastic region of 
demand. Interestingly, however, we also find no evidence of 
positive crass-price elasticities between alternative modes of 
unbundled element enby. 
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1. Introduction 

The unbundling pmvisions of the Telecomunicationr Act of 1996 are 
designed to promote competition in local exchange markets. Six years after 
passage, the legal and poky debate over these provisions continues to rage 
without resolution. One question that lies at the heart of the debate is whether 
unbundling poth as implemented and in general) reduces the demand available 
to hcilitierbased entrants, thereby deterring competitive local exchange carliew 

provides evidence and analysis regarding this question by estimating demand 
curyes for unbnndled loops leased with and without unbundled switching, and 
adds to the relatively sparse body of empirical guidance on the rubject. To our 
howledge, thk paper is the first attempt to eslimate the om-price and 
cross-price elasticities Of demand for unbundled loops and switching. 

With the rrosfprice elastidty of demand of lwpr  purchased without 
unbundled witching, the question of substirution among alternative enhy 
d e s  (Le., with and without switching) CM be evaluated in a m e r  cansirtent 
with smdard antitrust analysis of market definition. .A high, positive ~ ~ 0 5 1 -  

price elasticity indicates that, for a small increase in thhe price of one product 
(witching), the quantity d-ded of some other product floops without 
switching) is substantially increased. If the mossprice elasticity is negative and 
large, then a price -ease far one pmduct will reduce the demand for the other. 
in the case of high crosrprice elasticity (positive or negative), the courts have 
frequently concluded hat  thhe two gmds or -ices are in the same market., 
Separate markets far the gmds or services are indicated if the crws-price effects 
are low. n~hus, whether or not loops leased with and without unbundled 
switching are in the "same market" is addressed in this paper, using a method 
familiar IO both antitrust and regulation.2 

("aECr")fromin"ertinginth~ir~- telecom~cstionsfacitities? This paper 

our findings aresummarued as follows. 
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1) Ihe demand curves for unbundled loops and switching slope 
downward, and have elasticities in the elastic region of 
demand; 

2) Cross-price elasticities are not distinguishable from zero, 
implying thhal mandated access is MI serving BE a mbstiNte 
for CLEC deployed switching; and 

3) Finally, a simple test of ''impairment" is conducted. and 
unbundled switching is found to satisfy the standard ret forth 
in &Act. 

11. Empirical Model 

The purpose of this empirical analysis b to estimate reasonable 
approximations of the ordinary demand for unbundled Imps purchased with or 
without unbundled switching., We first define the variables in our model. The 
told number of unbundled loops purchsed in a state far thhe provision of local 
lelephone service (QT) includes the quantity of loops purchased without 
unbundled switching (QG W - L o o p )  and with unbundled switching (Q.: UNE- 
Platform), so that Qt = Qt + Qs (the subscript S is used for the Piatform to 
indicate that thhe Platform CLEC purch- "switching" with the loop). The 
quantitienQ~ andQrareourdependentvariabl~,and thedemandelasticitiesfor 
Ch are easily computed from the econamehic estimtes. 

GENEMUY, THE ESTIMATED DEMAND CURVES FOR UNBUNDLED LWPS 
ARE 

l"Q, =ao tu, I"P, +a,lnP, + (1) 
I-3 

where PI is the loop price, Pr is the price for unbundled switching, the vector 
Z r e p r m t s  n other demand-relevant factors that influence the dunand for 
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loops of both "ipes, and eL and EI are econometric error t e r n  that measure the 
unobserved determinates of Imp demand. Thepriced unbundled switching is 
included in both demand equations, measuring mors-price elasticity in Equation 
(1) and awn-price elasticity in Equation (2). All variables are measured at the 
state level. and only Regional BeU Companies are represented in the sample. 
Desoipti~ Statistics and variable descriptions and sources are provided in 
Table 1. 

A. Pdm nnd Elnsticitier 

Given the specfieation of Equations (1) and (2). own-price elasticitiff of 
demand (qu= Q;/JPPXWQ~) are measured by coefficients u,, Pt, and Pz. The 
cross-price elasticity (nil = 3Qr/aP&/Q.) is measured by uz. Because demand 
-eselapedownward,weexpectbothoi and81 tobenegstive,and theiog-log 
~ p d e a t i o n  implies that these coefficists measure the (constant) own-price 
elasticity of demand for unbundled loops of each type. Joint consumption of 
Imps and switching in the iwpiwitching combmatian implies that 8. measures 
the own-price elasticily of d-d for unbundled $witching. Additionally, thtr 
joint consumption of the Imp and switching elements for thhe UNE-Piatform 
suggests that the quantity effst on the demand for Impswitching combinations 
of a $l.W price increase of eithm PL or Pr should be rougNy equal. This equality 
implies that $ I / W  = $d(l- w), where w is thhe loop's share of lobi combination 
co5t [P~/(PL + Pr)]. The Wald Tfft can be used to lest whether thb eqnaliy We., 
restriction) holds. 

The price of unbundled switching Pr is a crmr-price far the demand for loops 
purchased without switching, and the sign of a2 will indicate the demand 
relationship of unbundled and self-suppbed switching. U a decrease in the price 
of unbundled witching leads to a substitution of unbundled switching far 
.elf-supplied switching, then A negative s i p  (111 ab 
alternatively, suggests that unbundled and seif-supplied switching are 
complements because a derrease in the price for switching increases the demand 
for loops purchased without switching., U uz is not different from zero, then the 
entry modes are unrelated in demand. 

will be positive. 
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far prices and quantities, the final sample consists of 134 system observations, or 
67 @danced) abservationr far each equation. The R' of Equation (1) is about 0.85 
and Equation (2) is 0.77, indicating that a large amount of the variation of Imp 
demand of both types is explained by the regressions. 

Econometric spedfication errors such as omitted variables, endogenous 
explanatory variables, errors in mearurement, and an incorrect functional form 
can each nureleast-squaresestimates tobebiaSed,inmnsistent, andinefficient.l.l 
me RESET test ir a rather general test of specification error, and is capable of 
detecting all of the rpecifrcation problems llsted above ( R m e y  1969). and the 
test is particularly sensitive m omitted variables and incorrect functional form 
me null hypothesis far RESET is 'no specification error: so specification mor is 
indicated if the null-hypothesis is rejected. "he RFSET Fstatistis are provided 
in Table 2, and neither t a t  statistic is statistically signi6cant even at the 10% 
level, S D  there is no evidence of specification error (i.c., nubhypothesis of "no 
specification error" m o t  be rejected at standard significance levels). 
Accordingly, we can be reasonably certain that our d e l  does not suffer from 
t h e  important specification ermrs. 

A. Prim Efmticities 

1. Lmps 

As indicated by theory, thhe demand e r n e s  for unbundled loops of both 
types dope downward, with an elasticity of about -1.7 for both Qt (a,) and Qs 
(~I).~~~thelasticitiesareintheelasticregionofdemand.indica~gthatquantity 
demanded responds -re than praportionatelely to my @"en pemntage change 
in price. A 10% increase in the Imp price will decrease quantity demanded for 

8 PHOENM CENTER POUCY PAPER pl"her 14 

each type of loop by about 17%. We e m o t  reject the hypothesis that the two 
ebticitiesareequal usingtheWaldTestII'=O.Ol).Thur,aurestimatessuggest 
that it is reasonable to mnclude that an increase or decrease in the loop rate for 
unbundled elements has an equivalent effect on all fom of loop purchaser. and 
thal the percentage quantity response of both quantities will exceed the 
percentage price change. 

The effects of prices M the total quantity of competitive sewices provided 
using unbundled Imps CM be computed from the estimated coefficients of the 
demand equations. In fact, the own-price demand elasticity for loops (Qd is 
simply the weighted average of the two elasticities measured by mi and pi. 
because in our sample, QJQr is appmximately equal to 0.50. The simple 
average of the two own-price elasticities is -1.7, and this valve rn-we~ the 
total, awn-price elasticity of demand far unbundled loops of both types. Acms 
Imp: of all types, a 10% increase in the price of an unbundled loop alone will 
deaease the quantity of lwps sold by about I%, all else being equal. 

z Switching 

Tuming to the price for unbundled switching (P$, we fint consider the own- 
price e f f d  of switching on the demand for loopswitching combinationr (Eq. 2). 
The eslimted own-price elasticity of demand for unbwdled switching is -1.12, 
which indicates that D_ 1046 change in price produces an 11% change in quantity 
demanded. The estimated elasticity is statistically significant at better han the 
1% level (trlatirtie -3.59). As previously mentioned, for loop-switching 
combinations, the loop and switching mmponenta are purchased jointly. This 
jointmMunptianruggests that theeffectonquantitydemandedofaI1.Wprice 
increase of either PI or Pr should be roughly equal, and the Wald Test indicates 
that the restriction p d w  = Bd(1- w )  is valid." This finding implies that 11 is the 
total price for the Impswitching combination that matters, not thhe individual 
p r im for each component.lX 

Thepriceelastidtyofdemandoftotalllmpswithhespect toPris-0.51. Thus, 
B lWa increase in theprice of unbundled switching will reduce the total amount 
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of competition provided over unbundled Imps by 5%. ?his demand elasticity is 
statistically significant atbetter than the 5% dgniiicancelwelw = 8.27). 

3. Unbundled Smirching nnd WE-Lwp 

Perhaps the most policy-relevant finding of the emnomehic model is that the 
crassprice elasticity of QL with respect tD PI (0.10). though positive and small 
(0.10). is not statistically different hom zem (t statistic = 0.58). Thus. OUT results 
imply that the two modes of entry (with or without unbundled switching) are 
-elated in demand, being neither substitute9 nor mmplements, all eke being 
equal. The policy implication is dear: at current prices, unbundled switching is 
not a subrtiNte for relfkupplied switching. and increases in the switching price 
will not increase the quantity of loops serving end wen with CLEC-deployed 
switching equipment.j* 

B. Other Vwinblts 

Market sire (SIZE). which measures total expendihlres for local Senrice, 
increases the demand far loops of both types. The caeiticients are less than 1.M. 
so the increase in demand is less than pmpartionate m the increase in &et 
size.,, D e m d  for unbundled laop-switching combinations, other things 
con%mt, is not higher in markets where demand is -re intensely rsidential; 
bath RESRAT and RESSHR are statir t idy insignificant in the Q5 equation. Nor 
does the rsidential-business mix of demand appear to influence the demand for 
unbundled loops purchased without sw4lching.l' 

New York and Texas, two leading states in the promotion of competition in 
localexchange markets.haveshigherdemd forlwpsleasedwithandwithout 
unbundled switching. and these effects are setistically significant, though 
statistical significance is much higher in the Qs equation. Once the higher 
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demand lwelr in New Y a k  and Texas are taken into account, approval for BeU 
CompanyentryintolongdirtanceunderSection271of the 1996Ad(D271)isnol 
an imporrant determinant of thhe demand for loopswitching combinations. With 
respect tO the demand for loops purchased without switching. Section 271 
approval negatively affects demand, and this result is statistically significant 
(tstatistic = .I.%).I, High non-remning charges reduce demand for both types 
of Imps (DNRC), and both e s h t e d  coefficients are statistically significance at 
better than the 10% level. Population density (METPOP) increases the demand 
for loops purchased without switching. but has no statistically significant effect 
on the demand for loop-titching combinations. 

c. A Terllor lmpnimrnl 

When determining which network elements are to be made available as 
unbundled elements to CLEC5, the Telecommunications Act requires the FCC to 
consider, "at a minimum whether ... the failure m provide access tO such 
network elements would impair the ability of the teleomm-rations carder 
seeking a c ~ e s  to provide the services that it seeks to offer."I* The impairment 
standard is CLEC-specific ("the teleamtnunteations carrier reeking acces5" and 
"iem'ces that il reek to offer"), and a reuonableinterpretatiion of thestandard is 
whether thhe quantity of services supplied by the CLEC without access to the 
unbundled element is less lhan the quantity ot services rold with the unbundled 
element.? 

lfanetwork elementwereeasilyreplicable. then lackofaccessmtheelememt 
would have no impact on the quantity of service9 sold. In the same way, any 
increase in the price of the element would have no effect an observed output of 

elewnts would oaur. Therefore, our empirical madel allows a suaighlfonuard 
the CLEC (or CLEC. as an aggregate), since a seamless migration to 3eIi.s"pplie.i 

test of impairment. 

The i m p b e n t  standard is assessed by testing whether or not an increase in 
the price of owitching has a (material) impart on the ability of a CLEC to the 
provide service it seek to offer (local exchange service using unbundled IMPS). 
Because our data are aggregate CLEC activity, our test of impairment is limited 
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to an evaluation of all CLEC purchases of unbundled loops, rather than the more 
appropriate analysis of a single CLEC. 

as a test of impalrmenL First, as the price of unbmdled 
witching rises, the qumtity of lwpnuitching combinations declines. If 
witching is easily replicable, then the quantity of loops purchased without 
witching should increase in proportion to the Imr of loopswitching 
mmbinations. A test of this condiiion is whether ".Qc = -BzQs (where the 
quantities are measured at their mean values). Alternatively, the same 
information is gleaned fmm the mndition @,lap, = 0. As d-bed above, 
neither condition holds; an increase in the price of unbundled nuitEhing reduces 
the quantity of loop-nuitching codinations (with elasticity -1.1) and has no 
effect on the quantity of Imps purchased without unbundled witchink so that 
".QL < +zQs.= Further, the price elastidty of all lwpr  (Q.) with respect to the 

from zero. 'll~hus, our resultr suggst that at least some CLECs are impaired in 
their ability to provide service without access to unbundled witching. 

IV. Conchion 

Two conditions 

witching price is -0.52 (%lap, > 0). and this elasticity is statiraeally different 

Our econometric model indicates that demand NNS for Imps, whether 
purchased with or without unbundled switching. are downwardsloping and 
presently in the elastic region of demand. Likouise, the demand for unbundled 
switching is in the elastic region of demand. Most SignbicanUy, our empirical 
d e l  provide no support for a 5~btiNtion khveen unbundled and 
nekupplied switching at w e n t  element prices; the ermted m c p r i c e  
elasticity with respect m Imps purchased without switching and the price of 
unbundled witching is not statistically different fmm zero. 

In addition, ow empirical results are used to mnshllct and perform a simple 
test of the impaiment standard of the 1996 Telemmunicationr Act. The 
impairment standard requires the K C  to consider (at a minimum) whether a 
lack of access to M unbundled element will reduce meaningfully the ability of II 
CLEC to provide the ~ e r v l c e  it seeks to offer. This standard suggests a rather 
straightforward empirical Lest, and our econometric estimates indicate that 
?airmen1 exists with respmt to unbundled witching. "hi$ test, however, is 
unperfect. given the aggregate n a ~ r e  of the data. Jmpdment, as defined by the 
1996 Act must be evaluated an a CLEC-byCLEC basis. 

Thc nult-hyp&ri$ d qudiey d Ihc lwo (LN * mkcM es4g  lp I 10.6, Wdd Test). 
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Empirical analysis is always subject to the quality of the data used and 
validity of the model's spxification. 'lle former we w do little about, and the 
latter we have addressed with carehl model selection and a standard statistical 
test for specification error. As with all empirical analysis, however. this paper 
should be considered as but an element in a portfolio of evidence. Further 
mearch is always desirable. 
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Abrtmct: In this brief Policy Paper, the incentives of the Bell 
Companies to promote 'real competition" by eliminating the 
Unbundled Network Element-Platform - an entry male ue 
examined. As c o m n  sense dictate,  the Bell Company 
anti-Unbundled Nehuork Element Platfommessage is not driven 
by a desire for "real mmpetitim," but an effort to s i f t  
competitive entry toward dower, less ubiquitous entry modes 
such 85 UNE-Lmp and facilities-based entry. The in- and 
protection of profits is the goal of the Bell Company, not &e 
almistic promotion of consumer benefits created by the rapid 
inhoduetion of competition into the local exchange market. 
Policymaliers, at least wise polirlmal;ers, should not Ipore this 
fact. 
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1. Introduction 

It is wire to be skeptical of those who seek to assist in their own demise. 
Despite the pedestrian nature of the observation, l h i s  bit of wisdom is frequently 
lost on telecommunications policynukers. In their efforts to promote 
competition and eliminate monopoly in the local exchange telecommunications 
marketplace, replators and other policymalierr hequently seek and, even worse, 
adhere to the advice of the incumbent monopolists - the Bell Companier.2 
Having incumbent manopalists as advisors for competition policy b like having 
the hen house guarded by a fox. 

One policy proposal of the Bell Companies 1% that to promote "real" 
competition, regulatory sgender should eliminate the availability of loop- 
mritching combinatiois ~ - P l a t f o m )  and enhants should be required to 
replicate substantial portions of the incumbent's network - primarily digital 
r w i t a g  equipment - to provide service. Ilenhant-deployed digital switching 
helps promole "real competition," then why would a monopolist encourage 
regulators to w d a t e  this entry strategy (or, eliminate other possible entry 
swategis that do not require switch redundancy)? If switch deployment by 
entrants doe ,  in fact, promole "real competition" then presumably such e m y  
would reduce the profits of the incuthent monopolists and Ieme plmlially 
billions of dallorr of their n u n  Ian1 ex&ngr network stmnded. Are then the 8 4  
companies acting contrary to the interests of their shareholders? Or, is the "real 
competition" promoted by the Bell Companies a sham? The answer, quite 
farhmately, is found in a shaightfonvard algebraic analysis. 

In this brief paper, we exnmine the incentive of the Bell Companie to 
promote "real competition" by eliminating the UNE-Pladorm as an entry male. 
As common sense dictates, the Bell Company effort9 to eliminate UNE-Platform 
are shown to be an effort to raise Bell Company profits by shifting e n q  to 
slower, 1 s  ubiquitous entry mode such as UNE-Lwp (unbundled loop with 
self-supplied switching).z Thus, eliminating UNE-Platform will result in 1-6 

mmpetition (and ulrimately l e 3  of the redundancy that the Bell Companies 
claim 10 advocate, given that switch deployment is a complement to UNE- 

% m Bell c0mpa"in me. for nu p R ( & d  pu-r. mmopolira in the loid errhang* 
~ r ~ ~ r i t h d c m m d p a ~ , i m n l r r o ( w s r ~ -  

sy M mans I8 this obrervili~n o a n t  lo imply U u l  UNE-Loop entram should be 
h p d d  inlnyweybyregvlalorypdi~. Allnoderof.lryrhouldbe~ncourag~d by federaland 
state pdicy. 
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Plalform).l 'I% finding is unsulprising. given that securities law makes it 
difficult lor the Bells m pmmote policies that will indeed promote "real 
competition" and thereby reduce i b  profits. increasing and pmtecting profits is 
the goal of the Bell Companies. not the altruistic pmmOtiM of mnsyIMr benefits 
realized from the rapid introduction of competition into the local exchange 
market. Policymakers should not ipore this fact. 

11. A Simple Economic Analysis 

In order to find an answer to the question of whether the Bell Companies are 
legitimately trying to promote "real competition," thereby acting in conflict with 
the interest a1 their shareholders. or whether "red competition" is their hen 
house, a very simple economic analysis is used. As always, P few ~implificati~ns 
will make' the analysis more tractable and accessible. W e  the following 
analysir is mathematical, it is relatively easy to follow. For those who prefer, 
numerical examples are provided in Section m that illustrate plainly the 
symbolic amputations of this section. 

To begin. first assume that .a BeU Company has one retail seruice it sella at a 
regulated price P. This service is comprised of w o  inputs, namely input L and 
input S (e.& loop and switching/transport).t The production of these inpub 
requires fixed ( w d  probably sunk) Cost F, and additional units of the input are 
supplied at marginal costs G and Cs, r-tively. The per-unit price-marginal 
cost margin, therefore, is ( P  - CL - Cs), which is positive. Observe that this -gin 
is computed K price over marghal mrt, not average mst (either embedded 01 

forward-looking). M a r e a l  mrt for wbedded Imp and Miitching plant should 
be very low, and weU below average mrt. Pmfit mimi r ing  decisions are based 
on marginal cast, not average mst; 50. OUT focus is 0" wginal CosL 

In addition to its retail offering. the BeU Company also sells to other 
telecommunications carriers the inputs Land S at wholesale prices RL and Rs. 
where the sum of the wholesale prices is less than the retail price (P > RL + Rr). 
The wholesale prices (RL Rr) are set equal to average cast 6.e.. TELRIC), and 
therefore exceed marginal mst ( R I  > CL, RI > G). 

4 PHOEMX CENTER POLICY PAPER plumber 15 

The (mud) pmfit hmction of thhe Bell Company is 

x =  (P-C, - C,)n, +(R,  + Rr -CL -C,)n, +(R, -C,)n, - XF , (1) 

where k is factor bat  converts the fixed cost into depreciation and an annual 
"payment" to the capital (ie. bsause pmfitr are measured in annual terms), and 
ni is the number of unib sold by the Bell Company to either i b  own retail 
astamer (subscript E), a wholesalecustomer buying both Land S (subscript P. 
far WE-Platform"), or a wholesale customer buying jus1 L (subscript U. for 
TINE-Lmp"). It should not be a surprise to anyone that the Bell Companies do 
not wish lo wholesale inputs to their competitors; they have made their 
preference dear. 

The question of interest is what 'type" of entrant the Bell Company seeks to 
promote, and whether or not its decision is compalible with profit maximiration 
and, thus, shareholder interests. In order to evaluate thin issue, the total 
differential of Equation (1) is required: 

Ann=(P-C, -C,)hn, +(R, +R, -CL -Cs)bnp +(RL -C , )hn , ,  (2) 

where the A symbol indicates "thhe change in." Equation (2) can be used to 
compute the change in profit for changes in thhe number of customers of each 

wholesale product. To illustrate, a one-Unit Increase in ne increases profit by 
type, including the moYement of a customer from say, a retail product to a 

[Mlhnnl=(P-CL-cd1. 

The Bell Companies' distaste for the Telecomn-cations Act's unbundling 
mandates (i.e., forcing the Bells to offer wholesale products Land S )  is revealed 
byEquati~"(2).IftheBeUCompanylosesare~astomer(Anm=-1) taaUNE-P 
provider (Am = +I), its profits change by 

M l h ,  -AzlAn, = (R, + R, -C, - C,) -(P-C, -Cs) = R& t R, - P , (3) 

which is dearly negative because the retail price exceeds the sum of the 
wholesale prices (P > RL + Rr).. Equation (3) shows that the Ueil Company 
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continues to incur the marginal mst of both Land S, but loses retail revenue P 
that is replaced by wholesale revenue RL and Rr. 

Similarly, if the BeU Company loses a retail cystomer (An. = -1) to a UNE-L 
competitor (Am = +I), then its profits declineby 

(RL - C , ) - ( P - C ,  - C 5 )  = R, - P  t C, , (4) 

which again is plainly negative because the retail price exceeds the wholesale 
price of both Land S and the wholesale prices exceed marginal cost (RL + Cr < P). 

Finally, if the BeU Company loses a retail customer to a fuU facilitiesier-based 
competitor, the change in Bell profits is 

- ( P - C ,  - C * ) .  (5 )  

which is the largest loss of profit of any of the alternatives. 

A more interes&g scenario for the irsue at hand is what happens to profitr 
when a LINE-Platfom custmner (Am = -1) migrates to UNE-Lmp (nu = +I). In 
~s scenaria, Bell Company profib change by 

(R, -CL)-(RL + Rs -C, -Csl = -Rs +e,, (a) 

which again is negative because wholesale pricff exceed marginal Cost (& > Crl. 
Thw, promoting switch-based mq and the elimination of UNE-Platform enhy 
redms  Bell Company profits. Bell Company advoracy of switch8ased entry, 
consequently, is mnkaq to the intererest of Bell Company shareholders! Or is i t? 

This simple analysis of on-tome, migrations horn UNE-Platform to 
UNE-Lwpis.bitmirleading.orweneounterfactual.Hismoryrhows IhatinNew 
Yolk State. about six iimes as many UNE-Platform tines as UNEL lines are 
installed each month (about 3o.W to 5 ,W per rmnthl. on average. This 
evidence suggests that for every onesuslomer migrating from the retail arm of 
the Bell Company to a competitor, there is a 15% chance that c u ~ t ~ l -  migrates 
D UNE-Loop and an 85% chance that cummu migrates to UNE-btfomr For 
every sxcessfd acquisition by a competitor, therefore, the expecled reduction in 
profits is 

A~=O.lJ(R,-C,)+O.85(R,+ Rs -C, - C , ) - ( P - C ,  - C s )  
(7) =RL+0.85R,+O.I5C,-P. 

h i r  &el- Mm!~ed rrpl mA Emnmir P u W  Pdiq IIdk 
m.*m""-,m.w 
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which again is negative (P > RL + Rr and Rr > C d .  A i  a general matter. any 
migration of a retall custmner Io s wholesale customer reduces profits. Now, if 
the UNE-btfom is eliminated as an e n q  option, the expected reduction in 
profits is 

(8) 

which is negative (P > RL + Rr and Rr > G). Note that we treat the expected 
mipation to the UNE-Platform (0.85 customers) as a migration to h e  Bell 
Company @e., the custmmer is retained). 

What remains to be determined is whether the expected change in profits 
after etiminating UNE-Platform as an entry option is less than the expected 
change in profits with UNE-Platform Subtracting Equation (7) from Equation 
(8). we have 

Ax=O.IS(R, - C L )  - ( P - C ,  -Cs) t 0.85(P- C, -Cs) 
=0.15RL +0.15Cs -0.ISP. 

(O.lSR, tO.l5C,-O.I5P)-(R~+O0.85R, +O. iSC, -P)=0 .8S(P-R , -R , ) .  
(9) 

whlch is dearly positive (P > RL + R$. h u s e  the growth rate of UNE-Lmp is 
considerably lers than &at of the UNE-Piatfom, eliminating UNE-Platfom 
increases profits, despite the fact that a UNE-P wholesale account has a higher 
margin Lhan a UNE-L w h o i d e  account. In wence, the Bell Company loses 
more per Iwt customer, but they d e  it up in reduced volume. 

U UNE-Platform and UNE-Lwp are sububstihttes, an issue addressed and 
rejected by Beard and Ford (2W2). then eliminating UNE-P may simply increase 
the number of UNE-Lwp cuStDmeTS.' Assuming perfect subrtiNtion between 
UNE-Lmp and UNE-Platform, and ignoring the apad ty  mrhaint on 
UNELmp caused by the hot-cut Mtleneck, the promotion of UNE-Lwp 
competition by eliminating the UNE-Platform is plainly unprafitabie for the Bell 
Company and contrary to the interest of Bell Company shareholders. If the BeU 
Companies are profit-maximiring firms. therefore, then the inevitableconclusion 
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is that the Bells do not believe that UNE-Platform and UNE-Loop are highly 
substihttable. 

rll.Numerical Examples 

The symbolic analysis of the previous section can h presented as a numerical 
example, withoul IWE of force. In order m do ID, assume the following: the retail 
price lor the Bell Company's service is $40 (P = 40); the wholesale price for input 
L (i.e., the loop) is $16 (RL = 16). the wholesale price for input S ( i L ,  switching) is 
$10 (Rr = lo), and the marginal cmt for input L and s are $2 and $1. respectively 
(CL = 2, Cr = 1). Specirying a value far fixed cmt (0 is not requhed, since it does 
n o t a r f ~ t t h ~ a n a l y r i r ~ f ~ ~ ~ t = ~ ~ ~ .  Thechangein BellCompanyprditfrm 
variou9 migration scenarios is summarized in Table 1. 

Table L 
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N. Conclusion 

In this lrnef Policy Paper, the incentives of the Belt Companies to promote 
'real competition'' by eliminating the UNE-Platform a5 an entry mode were 
examined. As common - dictate% the Bell Company anti-UNE Platform 
message is not driven by a desire for "real competition," bul an elfort to shift 
competitive entry toward slower, less ubiquitous entry modes such as 
U N E - h p  The analysis alw shows reveals that of all the entry modes, pure 
fadlitiefbased entry generates h e  largest reduction in Bell Company profits. 
Consequently, Bell Company pleas for policies aimed at promoting facilities- 
based entry should be viewed with great skepticism. 

As should be expected, the increase and protection of profits is the goal of the 
Bell Company in its policy recommendations, not the altruistic promotion of 
cowumer benefits created by the rapid introduction of competition into the lacal 
e x h g e  market. Policymaker, at least wise policymakers. should not ignore 
this fact. 
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Equally BS important, a h m d a l  analysis of the BOCd own 
publicly stated retail and wholesale revenues and operational 
cos6 for lacal phone service refutes the BOCr' claim that 
wholesalerevenues areinsuffident to mverwholesaleoperational 
costs. m i t e  to the contrary, the data indicate that even though 
EBlTDA margins for wholesale liner are appmximately half that 
of retail lines, the BOCs' wholesale ninrgiiir w e  nonatlxless psirive, 
with EBITDA mrgim in prrrrnlago lenns ~rpnemtes mints cost 
divided by rewntrcr) for retsil and wholesale semicrr nwmging 55% and 
40% mpectiwly, nnd ule wholerole EBITDA m q i n  overaging nbmt 
40% of the relnil EBlTDA margin. 
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Relatiomhip of UNE Plices to REC Cos5 

Phoenix Center Policy Paper No. 16 
What Determines Wholesale Prices for Nehuork Elements in 
Telephony? An Econometk Evaluation 

T. Randolph Beard, PhD 
George S. Ford, P h P  

(0 Phanir Center lor Adv-rd bpi k M a n i c  Publi P&iy Stud*% T. tlacddph Beard. and 
Gorge S. Ford Urn) 

Abrlrct: The Bell Operating Companies ("BOCs") argue that 
Total Element Long Run Incremental Cost (TEWC) p"ce. Set by 
State public service mmmis$lons have no nexus to the BKs '  
actual forward-lwking cos6 but are, instead, based on retail 
prices with the goal of ensuring that competitors have an 
adequate (U not outright excessive) margin, thus resulting in 
"parasitic" competition. ?his Policy Paper, however, empirically 
demonstrates that the data do not support the Beus' mntentim, 
&ding that the wholesale price far combination of unbundled 
elernen6 is motivated primarily by forward-lmling msD and 
remndarily by BOC retail pmfit marpins. Simply stated, wholesnle 
prices f i r  LINE-P "re not diretly relntd lo rcloil prizes f i r  local 
t c l ephe  semier. In fact rather than set rates below costs, the 
State. more often than not have s c M y  preserved some BOC 
profit in a politically-sensible "50150" split beween the desired 
outcomes of new entran6 and the incumbent% The fact that BOC 
margins me declining is an intended mnsequence of Section 
251(d) the 1996 Act and a rational public policy, because TELRIC 
plidng deliberately does not harporate  the monopoly ren6 the 
BOCshave imditiodlyenjqedin thewholesalepriresbrUNEs. 

1. lntr~duction 

The Bell Operating Companies ("Boc5") have recently launched a new 
campaign against the wholesale prices for unbundled elemen6 ("LNEs") set 
under ltie Federal Cornmications Camrmssion's cost standard - Total Element 
Long Run Incr-ntd Cost or TEWC. According to the Bells, TELRIC prices 
set by State mmmissiom have no nexus to the BOCs' actual forward-looking 
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costs but are. instead, based on retail prices with the goal of ensuring that 
competitors have an adequate (U not oukight excessive) margin The Bots 
therefore contend that r~rrent whole.de prices for UNEs produce "parasitic- 
competition,i reduce Boc revenues below operational costs,' and threaten the 
invesimment in the local exchange network.% This Policy Paper, however, 
empirically demonstrates that the data simply do not support the Bells' 
contentiom. 

Econometric analysis pr-ted in Ulir Policy Paper indicate that, on 
average, the wholesale price for rodination of unbundled elements called 
UNE-P (Imp. switching. and transport) in motivated p M y  by forward- 
Imlring coils (TELRIC) and secondarily by Boc retail profit margins? As such, 
contrary to the Bocr' contentions, wholesale prices lor UNE-P are not directly 
related m mall prices for local telephone semi-. 

In fact, contrary to the BOCr' claims and Flitidvns of State ratemaLing 
proceeding (proceeding which, inddentally, are open bor public participation 
and were recently d e s m i d  by the United States Sup- Court as "smwthly 
wmhg'' dfaira), it appears that the States not anly havebeen extremely carefvl 
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to ensure that TELRlC rates accurately reflect the BOCs' fonvard looking costs, 
but morwver - particularly as telemms is such a palltical business - States have 
a c d y  preserved some Boc profit in a politically-sensible "50/50" split 
between the desired autmmes of new mtranb and theincumbents While retail 
-gins matter, forward-laolring costs explain three times as much of the 
vKistioninwholesllepricffacrosssstesasdoestheretailmargin,andsix rimes 
as much ar rerail prices. The fact that 8 o C  margins are declining is an intended 
consequence of Section 251(d) the 1996 An and a rational pu~blie policy, because 
TELNC priring deliberately does not incoporate the monopoly rents the BOCs 
have traditionally enjoyed in the wholesale prices for UNES. 

Equally as important, a financial analysis of the Bocs' awn publicly stated 
retail and wholesale revenues and operational costs for local phone service, 
along with a uitical analp's of the i n v e s m t  reports frequently cited by the 
BOCr regarding the purported ill's of LINE-P, refutes the Bocd claim that 
wholesale revenues are insufficient to cover wholesale operational costs. Quite 
to the contrary, the data indicate that even though EBCIWA margins far 
wholeale lines are appmxMately half that of retall lines, the BOW wholevlle 
mrginr art nonethelerr pmitive. In fact, fhe Bells' EBlTDA mnrginr in prceniqe 
rermr(rmn~rrr miwscortdivided by irrPnt i~~) jorrPtniInndwh~imI~ rrrn'cesnv~rng~ 
55% m d  40%. mptiwly, nnd the wholmle E B m A  mar@ numfesoboi~t  40% of 
the refail EBlTDA marpin., 

11. Backpund 

Prior m the 19% Telecommdcations Act, the local exchange 
telecommunications market consisted of inteegrated wholesale and retail market 
segments, with the miire market dominated by the inmbent local exchange 
carriero ('LECS").~ Competition was all but absent in both segments. In an 

http://whole.de
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effort to promote competition in local telecomwkations markes, the 1996 Act 
split the integrated market into i b  wholesale and retailcomponents by requiring 
incumbent local phone mmpanies to provide elements 01 i b  network to rival 
telecommtieationr c m k n  at regulated wholesale prices., 

Unbundling was never supposed to be an end in and of itself, howwer; 
rather - similar to the successtd Competitive Canio paradigm that brought 
competition in the long distance i n d w q  before it - Congress recognized that a 
mandamry wholesale market far local arceso i s  the most effective m d m i s m  to 
"50w the market" and stimulate sufficient new notbinombent demand for the 
wholesalelocalexchangenelwork towarrant thecansrmctionofnewlocalarcess 
networks by btm other than the KECr.m Because enhantr could be expected to 
build some network mmponenk more easily than athers, and the cast-beneht 
calculus varies substantially among CLECr with different business shategies, it 
was vim thal the KECs' networks be made avdable on both a piecepart and 
combined basis. 

Moreover, even though the A d  requires that the lLECs provide these 
unbundled nelwark elemens ('UNES") m relait telemmmunications firms una 
the removal of the unbundling obligations has no material impact on retail 
campetition,ii policymakers mustunderstand that given thecomplexoupply-side 

Q e  5.652, H RpL 101.458, I W h  Cmg. Zd Serr 09361; y. aka David L Klu- Md 
l D h n W . M ~ y o . ~ ~ m * w o ~ T H O E c o r x w o ; A N m a u n u r o R m n * n o * r ( 1 9 9 5 1  
atpp31&312 fora miw dlk d k b  ofrc&d in+epdmmcmpedti*ecn~y. 

Given h e  a b a z  it h c x l m l y  w k u  why FCC Chnlrmm M i b l  PoxeU Wovld 
recently drxrib lk ~ ~ I n ~  p m r k b n s  d &e I 9 3 6  Act rimplr P 0 rrqui-nl W 
.Undergo[J a NW layer OT r ep ia&W % a  qua pro (YO lor tk "mpldly dxindling. unot a( enby 
into tk lmgdirtnrvc mwk4 TpXm AM, T.lann lndurby WB Not C m ~ w  V T h a  Ad, 

*a 
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emno- of the local exchange network - i.r., because h l s  must commit huge 
sunk  COS^ and need to achieve scale economies quickly, the local market will be 
highly conrenhatedt1 - here is a hemendour amount of work that must be 
accomplished belore anyme can plausibly argue that there is a workably 
mmpetitive market for wholesale local exchange network elemens.l* 
Accordingly, rei-g the unbundling obligations of the 1996 at this time is 
plainly premature.,, 

A. Relpvnnt Slnhitory Pmvirions of the 1996 Act nnd t k  Allmdion of 
&s)onsibilifh Between the Slzles nnd Ihe Fnlenrl Gouemmmt 

Like most 5taNtes of th& naNre, Congress split the rffponribiiities for 
administering the provisions of 1996 Act b e t w m  the FCC and the States in 
respect for the Cmrtitutional principle of Federalism 

On one hand. Section 252(d)(A)(i) of the 1996 Act requires that wholesale 
p t i w  for the unbundled newark elemenb be "based on the cost (determined 
withoulrelerence toarate-of--retumorath~~ratebas~dproceeding)olproviding 
the ... networkelement." Congresslehthedetailsof theparticular cost h t d a r d  
to the Federal Corn-cations Commission ('TCC"), and the FCC established a 
forward-looling mst standmi called Total Element Long-- Incremental Cast 
("TELRIC"). me FCC concluded h a t  a "cost.based pridng methodology based 
on fowmi-lmling ecmomic costs ... best futhers the goals of the 1996 Act. In 
dynamic competitive markeb, fimcc take action based not on embedded msts, 
but on the relationship between market-determined prices and loward-looking 
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economic msts."" TheFCC further concluded, "[Cloni~ary toassertions by ram 
[ inden l s f ,  regulation does not and should not guarantee full remveryof their 
embedded cosb."" 

On the other hand, it is also important to understand that while the FCC 
defined the relevant cmt standard, it is the Sbte replatory commissions that 
implement thestandardwhen setbgwholesde pricesfor unbundled elements." 
As remgnired by the Supreme Court in AT&T COT. V.  Iowa Utiiitics 6aard.l' the 
FCC c m o t  establish a cost standard so mitt that the standard effectively sets 
the wholesale price." Unquestionably, Section 252 of the 1996 Act gives the 
S t a e  the right m set wholesale prices. States therefore have substantial latitude 
in setting wholesale prices, and are mnsuained only by the n~ersarily general 
forward-lmking cost framework established by the FCC (i.e., TEWC). 

A similar statutory division of authority applies to what network elements 
are unbundled. Ihe 1996 Act gives the FCC authority only m establish a 
minimtim list of unbundled elements (an issue that continuer to work its way 
around the courtsi.), and the States can freely expand the List as each State sees 
fit.n In fact, many States, including, for example, Ninoisn and Texass have 
mandated unbundling under Stale statute. 
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As expected, the hcumbenk have fought "taoth and nail" for the last six 
years against theFCC'spropsedmRIC methcdolagy, arguing instead that the 
FCC should have adopted either an embedded cost or efficient romponent 
pricing d e  ("ECPR") whemes.24 Last Spring, however, the United States 
Supreme Court in i b  landmark ease Ve+m u. FCCv conclusively ended this 
debate, upholding the FCC'r TEWC methodology in its entirety." In EO doing, 
the Majority in Ire-n very conrcientiausly and very deliberately took great 
pains to address and dispel the a r g m b  m d e  against TELNC by the K K 3  
since the 1996 Act was first enacted, partirularly that TEWC produced 
confiscatory rates and that ent~ants using unbundled elements were "parasitic" 
competitor*.= 

I S  TI= Utili@erCcdr 5560.021022. 

1. *, e.& k"h IS, 2001 Camme"* 01 Vlrlzon Com3unrratioru 1°C Besre the 
Nntimnl TeLComm-atio~ and Idormation AdmMirbstim. 11% the Msltrr d Request for 
Cmuwn~r m DLpinynt od Brmdburd Nelworb and Advanced Tekcomniunicationl &kat 

011109173I77301 (arUl&k I t  
rnadbindlcorrm&& rrriron/vatimrl.hnt k c m b e r  19. 

Na 
~ l l c m w . ~ t i i . d o c . ~ u / ~ ~ ~ ~ ~ ~ / b  

(Fmmok Continued. . . .) 
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Despite the Sup- Court's holding in Verimn, the WI continue m push 
policy-malrers to abandon (or at minimum weaken) TELRlC pricing? Having 
lost on the choice of overall r a t e d i n g  methcdology, however, the WE are 
now criticizing how the rate methodology is applied. In particular, the Bocs 
contend that wholesale prices for UNOI have no nexus ID their m e  forward- 
l w h g  msts, but are instead set based upon retail prices Y) as to ensure that 
new entrants have an adequate (if not outright excessive) margin to arbitrage 
(ngo producing "pmit i r"  mmpetition). For example: 

9 Yeriran Communications CEO Ivan Seidenberg recently told the FCC 
Commissioners that "[Sltates have set divaunts against below COSI 
residential retail a tes  rather than on any realistic measure of cost."n 

9 SBC Resident William Daley recently opined Ulat "[repulamrs] choose 
inputs that will &eve a predete-ed end-result: a TEUUC rate that 
will give ATkT the 45% margin it demands before it will enter local 
markets [using the unbundled network element platforml."' 

3 In an recent investor interview with Bear Stem, senior SBC management 
Stated that: (a) in California, because "competition intensified in 
California after UNE rates were lowered in My", SBC expects to hle a 
mdtdoeketwith theCalifomiaPUC()in hopesofmi~ngUNErates 
to what SBC believes is a cost-based rate; (b) in the old Ameritech region. 
high retail rates and far below cost UNE ram ($14.815) were a key reason 
far continued line losses in the region, going so far as to note that 
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approximately 70% of SBC's UNE-P growth and access line lases are in 

penemtion of the region's local m k e t  has flauened in the 15%-2WY0 
range" becaw of "reasonablypriced UNE rates (in the $20 range).",, 

Of course, the issue of whether wholesale UNE prices are based On something 
other than forward-lwkhg msta is an empirical question, and "empirical 
questions c m o t  be answered by non-empirid arguments."~~ Formnately, the 
question of how wholesale prices for UNEs are determined is ideally suited for 
multivariate economeuic analysis, and that approach to answering this empirical 
question is taken up in the following sedans. h demonstrated empirically in 
Section m, the Bocs' arguments highlighted above plainly fail on the merits. 

the Ameritech region alone; b"t that (C) in the s8c states, "rntnpetitive 

C. %I Deternines TELRIC Pricing? 

Concephdly, forward-lwking msh should be the primary driver of 
wholesale p r i ~ ~ .  Other factors, however, can influence the pricedeterrnining 
d-ions. Of the potential faemrr driving wholsale price determination, by far 
the -I recognizable other than forward-looking costs include (a) embedded 
costs; (b) retail opporhmGty cart, i.r. the margins lost by the REC. when a 
cwmmer shifts from its retail service to a UNEP-based CLECs; and (c) retail 
prices. Pricing m protect existing margins is t e d  the efficient component 
pricing d e  ("ECPR"). and ECPR is the most preferred pricing methodology of 
the Boeu 

More importantly, even accepting the BOCr' position n r p m d o  that retail 
prices play a meaningful mle in the determination of wholesale prices, i t  is SUI 
not dear lhat a consideration of retail prices when setting wholesale prices is 
even problematic. That is to say, in order for a rate to be "just and re%onable," 
pricps only need to fall within a"zaneaf reasonableness"-thatir. that these rates 
must be neither "excessive" (rates that permit the firm to recover m0nOpdy rents 
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or "creamy rerums") nor "confiscatory" (rates thal do not permit the regulated 
firm m recover its costs).* 

Yet, while this standard is not very pr-e, the phrase *just and reawnable" 
is clearly more than a *mere vessel into which meaning must be poured"* 
 ath her, the delineation of thhe "wne of reasonableness" in a particular case will 
involve a "complex inquiry into a m y h d  of faemrs."x T h e  mydads of factors, 
however, m y  include both cost nnd non-eosl facmrs to determine whether 
partieukr raks fail wilhin the z0ne.W Accordingly, if the "zone of 
r-nablenesr" of TELIUC is bound by cost estimates Cw and Cw, then 
chwsing a wholesale price close to Cm generates more competition than a 
wholesale price near CHI and my wholesale price between CLa and Cm is n priori 
just and reasonable. 

The D.C. Circuit recently addressed this very i-e in Sprint v. FCC.3, In 
Sprint, thhe D.C. Circuit concluded in although in *an othmise undistorted 
market, firm capable of efficiently supplying the n m - W  elements should be 
able m compete ....",%? the ''issue is not guarantees of prafitabiiity, but whether 
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the LINE pricing selected [iz., TEWCl here doomed competitors to failure."'( 
Indeed. because the court found that (a) "the [I9961 Act aimS directly at 
stimula&r,g competition"*,; and (b) TELNC is not an "exact science" and 
producer a 'wide w n e  of reasonablenesr,"*z wholesale prices for LINES can be 
related tO both forward-looking msts and retail prices so long as wholesale prices 
based an TEWC at least produce sufficient margin for competition. 

Accordingly, the relationships of wholesale prices to forward-looking mrt, 
embedded cost, retail opportunity msts (i.e., ECPR), and r e d  prices are key 
policy issues and the corresponding ability to understand the significance of the 
determinants of wholesale prices far LINE5 is crucial going foward. The 
p r h q  purpose of this Policy Paper, therefore, is to dedpher empirically the 
relativecontributionof ~~~efourhrmrs-forward-laokingcorl,embeddedcast, 
retail opportunity cost or ECPR, and relail prices - to wholesale prices for UNEr. 
The model conclurively demonshates thal variations in wholesale prices are 
unrelated m variations in retail prices - i.r., that prices are in fad primarily se1 on 
the incumbents' forward-lwking costs and not whiharily in order to preserve an 
arbitrage opportunity for entrants pursuing a LINE-P strategy. 

III.The Mod& Empirical Evidence of Wholesale Price Determination for 
UNEr 

A. Amlytical Frnmpwork 

The wholesale price for UNES (P), as del-ed by State regulatory 
commissions, can be viewed as a function of forward-lwking costs (C) plus an 
additive term (A): 

P = g(C) + A(Z, E )  (1) 

where this additive lerm (either positive or negative) reflects the systematic (2) 
and idiosyncratic influences ( E )  on wholesale price determination. As previously 
mentioned, systematic influences may include the embedded/current costs and 
revenues, since the ILECr want wholesale prices svffidently high la cover these 
C O E ~  or, alternately, to d e  them finandally whole despitecampetition (i.e., the 
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result of the ECPR). In mnmast, because competitive enhy is the stated goal of 
the 1996 Art, retail prices also may conoibute to the determination of wholesale 
pr im.  If wholesale prices are not ruHicienNy law to induce entry, the entire 
procffs muld be mnridered wasted effort. 

Without question, the mt hotly c~nlested Mecomunications policy issue 
loday is the availability and/or price for the UNE-P. Ihur, an econamehic 
model based on Equation (1) is specified that allows far the estimation of the 
relative innuence of a variety of factors on the whalede price for the UNE-P. 
Thhe UNEP is a codha t ion  of w unbundled loop. switdulng hctionatity, and 
transport. Thhe UNE-P allows competitive local exchange carriers ("CLECs") to 
provide lacal phone service using primarily thhe LECd network, thereby 
reducing the sizeable up-front and sunk investment typical of facilities-based 
enby into the local exchange market. UNE-P is the m t  su-ifol and highest 
growth mode of competitive entry far residential cons-s in the industry 
today and, as such, is thhe mode of entry most under attack by the Bocs. 

Generally, a statistical 1-1 for the relative influence of cost (forward-looliing 
and embedded) and retall prices on wholesale prices takes the general form: 

P - a+ a C  + air+ aM + WE + a& +E, (2) 

where P is wholesale price, C is forward-looling cost, T is retail price for 
residential local lelephane service, M d the rerail apportmity cost (average 
revenue minus forward-looling cost), E is embedded cart, X is a porrmanteau 
variable summarizing other variables that may affect P, E is B well-behaved 
econometric disturbawe term, and the a's are the e r h l e d  coehicienb of the 
least squares regression." The disturbance term I caphues the random. 
idiosyncratic differences among State cqmmisriow In setting wholesale prices 
that are not captured by the variables in the model. 

The variables of primary interest in an emnomewic analpis of whoIes.de 
price include C.  T, M, and E. While both the sire and statistical significance of 
the estimated coefficients for each of these variables is important, the primary 
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methcd of evaluating their relative influence on wholesale prices (P) is 10 
determine the contribution of each variable to explaining the variation in the 
wholesale price. 'Ihis "conmibution" is measured by the partial mefficient of 
delermination, or partial R-yuared for each of the variables of interest.d* The 
larger the partial R-squared of the explanatory variable, the more that variable 
mnbibutes to explaining the variation in the dependent variable P, other factors 
held cowlant. For example, if the partial R-squares of C and M are 0.30 and 0.15, 
then C explains twice as much of the variability in P as does M. Thus, the 
relative imparlance of eaeh factor to wholesale price can be assessed directly. 
even if more than one factor is found to be a rtatirtidy rignificanl determinant 
of wholesale price. 

The magnitudes of the estimated coefficients (if statistically different horn 
*em) are & of interest when testing same potential thearetical models of 
wholesale price determination For er~mple, Stale regulatory commirrions are 
fond of rendering decisions thal lie between the proposals of the adversaries. 
Computing a Eimple average of the two positions is not ~ncommon. though this 
"technique" is rarely ciled explicitly. In the canlext of Equation (2). a "position 
averaging" appmach to wholesale price determination suggesb thal the 
coefficient at will equal 1.04 and a, will equal 0.50. In other wardr, the primary 
position of the CLECr (and the FCC) is that wholesale prices should equal 
forward-lwliing cost5 The ECPR is the favored price methodology of the 
ILECs.~~ What the coefficient values just mebtioned imply is Ihal wholesale price 
is set equal to cost (a, = 1.00) plus onehalf (a, = 0.50) of the retall OppOrMity 
cost N), where the latter b a pmxy for the ECPR A statistical test of thew 
coefficient resoictians will indicate whether existing wholesale prices for UNE-P 
have been determined using the "position aveaging"appmsch. 

The Bots' contention that wholesale pries for UNEs are driven by retail 
p r i m  is statistically evaluated by the meficient on and partial R-squared of the 
retail price variable T. A priori expectations regarding the effect of T on P are 
necmarily ambiguous. While the Bocs argue lower retail prices will lead to 

http://whoIes.de
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lower wholesale prices (iz., (I? > 0). an equally plausible expectation is &at high 
retail prices encourage State m d s s i o n s  to set lower wholesale prices in the 
hope lhat competition will reduce retd mgb ( is,  rn < 0). The econometric 
analysis will reveal which, if either, of these mmpeting hypotheses better 
describes the data 

8. Dnb 

All data is measured at the State lwel for Bell Company temitories in the 
contiguous 48 States except for Connecticut, mode Island, and Nwada (leaving 
45 observations). T h e  States were excluded from the sample due to missing 
data on wholesale orice+' These excluded States account for fewer than one . ~~~ ~~~~~~ 

~~ 

percent of all access lines (0.8%). Descriptive statistics and sources are provided 
in Table 1. 

Wholesale prices are measured using summary information provided by 
Commerce Capital Markelr (2wZ. "CCM7.r source of data provides 
estimates of switching cefs ,  but the estimates are in ermr for many States. Thus, 
wholesale prices for unbundled switching are computed by adjusting the CMM 
estimater tD better match up with the actual wholesale prices for unbundled 
switching. Ihese adjusNwnk were provided to the authors by 2-Tel 

UNE-P.r For comparison pu'poses, the regr-sion also is estimated using the 
unadjusted CCM data and the results presented, but we do not discus this 
altemateregresrion.Themoreinterestingresultsforthe twodifferentdependent 
variables are virtually identical. 

Forward-looking mrt C is measured by the output of the publicly-available 
Hybrid Roxy Cost madel ("HCPM"), a forward-loaking cost d e l  developed 

commNIications, a competitive carrier mrrentiy serving over 40 states using 
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by the KC:* Thk variable b s summary index for ail the State specific 
exogenous (i.e., geographic) effects that influence the forward-looking cost of 
nehvorkelements. For conrirtencywith theRECposition that "[Sltates haveret 
discounts against below mst residential retail rates rather than M any realistic 
measure of cet," retail price T ir measured by the residential retail rate. Gregg 
(2W1) provides State-by-Slate measures of retail residential rates.'" Retail 
opportunity costs M are computed as the difference behveen average revenue 
per line (A), computing using ARMIS data, and forward-looking cost C.n 
Embedded costs E are measured as total expenditures per access line (switched 
and special), and there msts are provided by ARMIS.a 

Also included as regressors are ILEC specific dummy variable far BellSouth 
(DBLS), Verizon (DVZ), and Qwest (CQWST). 12 For the REC dummy variables, 
&he variable equals 1.00 if the relevant carrier serves the State, zero otherwise. 
Given &at the ILECs present very similar cases dvring the mst proceedings 
within their regions, the costs wilhin each REC region may be more alike than 
costs khueen ILEC reom. These dummy variables should capture that effect, 
as well as any difference in the success of political innuence exerted on Stake 
commirsiom by the lLECs (or any Other REC specific influence on wholesale 
prices). The estimated mefficients on the dummy variables measure the 
difference behveen these three RECs and SBC (the dummy far which is excluded 
$0 the model can be estimated).r 

$3 State@ am =i@d b each ILEC as ldlmvs &Ilbuth (AL. G*. K, KY, LA. MS, NC, Kl; 
V d z m  (NY, MA, ME, W, VT. PA, VA, MD, NI, DE, RI, NM; and @est ( A L  CO. ID, IA. MN, 
MI.NE,NM,ND,OU,SD,LIT,WA,W. 
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C. M d d  Spocifchm 

Equation (2) is estimated in both level and doublelog form. and the alternate 
specificationr are suMllarired as: 

P = o a  +e,C + a i T + d  +&E t mSLStuDVZt WCQWSIt e 
(3a) 

In level form, the estimated mefficients (a's) measures unit changes in the 
dependent variable for unit changes in the explanatory variables. For example. a 
SI change in C leads to a at change in P. In log-log form. the estimated 

equals a f3, percent change in P. The marginal effect of a dummy variable in the 
log regression is measured by 2 - 1. The BoxCox test indicated that the log 
specification provides for a better fit.? 

Four models are estimated. Models 1.2. and 3 use the adjusted CCM data, 
whereas Model 4 uses the unadjusted CCM data. Model 3 is estimated using 
average revenue per line A rather than the retail margin M. Model 3 is estimated 
to evaluate the treatment of forward-lmking cost in the romputation of the retail 
margin. Implidfly, when computing M the assumption is b t  C is an accurate 
measure of the abrofzrlr level of forward-lwking cos15, rather than just a reliable 
index of thhe relntiw level of forward-lwking msts am065 States. By using 

measures the absolute level of forward-looking mst is avoided. Thls change in 
madel spediication will reduce the coefficient and IStatirtir on C, but the other 
meffidennand titatisticsin themodelareunaffected(rinceCwashe1dmnstant 
in the madel). Both Models 3 and 4 are provided for illustrative p- only, 
and the results are not discussed in any detail. All regression results are 
sumrmvized in Table 2. 

Eronomebic specification errors such as omitted variables, endogenous 
explanatory variables, errors in measurement, and an inmrrert functional form 

coefficients (V$) measure elasticities. For example, a ten percent change in c 

average rwenue per line rather than the retail margin, the assumption that c 
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~aneacheaureleast-sar~~estimates tobebiased, incansisten1,andinefficient.r 
The IW!dT 1 s t  is a rather genenil test of rpecification error, and is capable of 
detecting all of the specification problems listed above (Ramsey 1969). and the 
test is particularly sensitive to omitted variables and incorrect functional farm.lr 
The null hypothesis for RESET is "no specification error," so specification error is 
indicated if the null-hypothesis is rejected. Thhe RF%I F-statistics are provided 
in Table 2 and none of the rcttiistics is near statkticdly significance for Models I. 
2, and 3, yl there is no evidence of s p d e a t i n n  ermr (Le., nullhypothesis of "no 
spedfiration err&  mot be rejected at standard siflcance levels). 
Accordingly, the RES= test indicates that the regression equations do not suffer 
from these important specification errors. The null hypothesis of no specification 
error is rejected for Model 4. 

for hetererorcedasticity? Heteroscedasticily resulb in unbiased but inefficient 
coefficient estimates, implying the standard erron of the estimated coefficients 
are tw large (and, consequently, the Mtatistics are too small). We are unable to 
reject thhe null hypothesis of the white test (homaxedastie errors) at even the 
10% level for Mod& 1 and 2. 

Because the regresion indudes a n d e r  of measures of prices and mst% 
there exirb the potential for multicollinearity to influence the efficiency of the 
smdard errors (and thus the t-statistics). Thhe correlation coefficients of the 
variables are provided in Table 1. and none of these coefficients exceeds 0.60 So, 
while there is some correlation between the regressors (as always), the 
correlation is not particularly high.%* Nevertheless, Variance Inflation Factom 
("ViFs") were computed for each explanatory variable (C, T, M, and E), and none 
of the VIFs exceeded 3.45 (with 5.M being the rule-of-thumb standard far 

Another test for specikation error is the white test, which is "sed 85 a test 
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meaningful multicollinearity).- Furthemore, multicollinearity lypically leads to 
low t-stati~tics and a high Rsquared. While the R-sqwes of the regrESions are 
high, $0 are the t-statistics. Thus, the efficiency of the estimates does not appear 
to be affected adversely by correlation among thhe regressors 

IV. Summary of Findings 

Results from the least squares estimation of Equations (3a) and Ob) are 
rummarired in Table 2 as Model9 1 and 2. Most of the erplanatory variables are 
statistically sigmificant at the 5% level, and bath Models 1 and 2 explain abut 
75% of the variation in the wholesale price for UNE-P:, R-rquare is often low far 
a o s  sectional d a b  so the relatively high R-y- (0.73 to 0.77) far the 
regressions are encouraging.^ The marginal impacnhombothrpedfications are 
nearly identical. Y) the s u r m ~ ~ y  of the results is based on Model 1, which is 

Variables of primary interest include the cost variable (C), the reail price 
variable (T), the retail opportunity cost (M), and the embedded cost variable Q). 
In both regressions [Models 1 and 2). the loward-lmkiig cmt variable ls a 
statistically significant determinant of the wholesale price (at better than the 5% 
level). Clearly, forward-lmking em1 is an important lmor in setting wholesale 
p r i m  for unbundled elemenb. Model 1 indicates that wholesale prices adjust on 
il dollar-for-dollar basis (a, = 1.03) with forward-lmking cost (crleris pribirs).e 
The partial Rsquared far C in Model 1 is 0.33 and 0.35 in Model 2. 

in neither of the two regressions is the coefficient on retail price 07 
statist idy different from zero (and its sign is negative). Thus. ntnif price isjmind 
to h w  no stdizticnlly rip$mnt qJet on wblemlr pricesfor the UNE-P. The partial 
R-squared far retail price is 0.05 and 0.07 in Models 1 and 2, indicating very little 
of the variation in wholesale prices is explained by retail prices. Likewise, 

easier to interpret. 

a Sn id.. p. W5. 
'I Rsquare i s d r l h d  P theerplliud rviibllity h the &I. divided by UU LoWrarhbility 

d dak measured as thr sum d q m d  dcriaUonr Thus, R-- indkatei the pemnbge d 
varisbility d the dependent uaMble that i i  q1-d by the -bit eqmUm. &quare har 
V ~ Y I  e q d  111 o, bclwmi 0 and I. An R-rquare d 1 indica- that Ihe model c ~ l i u u  all the 
varialion in UU dependent variable. Johnsmn and DiNardo. s u p  h 43 sf 21-2 

6, SNdeMurnd. mpm h 55 st47. 

l h  null hypoUxwr the, "I I 1.W and Bi(P/O I 1.W rmld "a( bc rekEIPd (where P and 
Care meamred at ltvir sample me-). 
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embedded cost E is not staatistirally significant in either model. The variable's 
partial Rsquared ranges from 0.01 to 0.05. 

In bath models, the retail opportunity cmt M is stalktically significant and 
the mefficlent is positive. Thus, Boc attempts to incolporate retail margins into 
wholesale prices has met with some success. These efforts are unquestionably 
indirect, since the proposed wholesale prices 01 the BOCs are always 
characterized as 'TELRIC compliant." Of course, there is nothing to hinder the 
Bocs horn calling an ECPR price, or any price for that matter, TELRIC- 
compliant. The estimated coefficient m in Model 1 indicates that wholesale 
prices inme- by about W.46 for every $1.00 increase in the retail opportunity 
cost of the ILEC. Partial Rsquared for M ranges fmm 0.10 to 0.11. Interestingly, 
itisnotpwibletoreject thehypothesisthatm=0.50.u Becausewecanno1 reject 
the hypatheses that an = 1.00 and m = 0.50, the "position averaging" hypothesis 
c m o t  be rejected statistically; the empirical evidence rupporn the nation that 
wholesale p r i m  for LINE5 are dete-ed (cetmis pribur) by averaging forward- 
looking cost and ECPR? 

Reviewing the partial R-squares of variables C, T, M, and E, the evidence 
consistently supports the nation that wholesale prices are strongly influenced by 
forward-lookingcmn. Forward-iwkingcortsexplain~out Eix times asmuch of 
the variation in wholesale prices lhan do retail prices, about threetimes as much 
as reail opparhlnity m~b. and abut  twelve ti- as much as embedded cost. 
The second larget determinant of wholesale prices [of these four variables) is 
retail opportunity rmt M, explaining nearly twice as much as retail price and 
nearly four h e r  as much as embedded cost. Neither retail price T nor 
embedded mrts E conhibuts significantly to explaining variations in wholesale 
prices. An F-test on thhe reshirtion t h ~ t  the coefficients on both T and E are zero 
c m o t b e  rejected (F = 0.95). 

There exist systematic and sizeable noncost based differences in wholesale 
pr ies  for UNFS aaoss the BOCr; all the ILEC dummy variables are positive and 
statistidy significanL Relative to SBC, aU three Bell Companies appear to have 
attained successidly higher wholesale prices on average, for reasons olher than 
those factors included in the regression. On average and holding forward- 
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laaking cwts (and other repessors) constant, & W u t h  and Vdzon's wholesale 
price for LINE-P me about $10 higher than SEC and 56 higher than &est." 
Qwest's LINE-P price is $4 more than WE UNE-P price, on average and retrris 
przlrss. Thus, the economehic evidence pmvides perhaps an explanation as to 
why S K  is the most v o d  opponent of LINE-P across the Bocs. 

V. Relationship of LINE Prices lo ILEC Costs 

Inaddition tothemntention thatwholesal~prices~orLINErarrnotb~edon 
forward-lmking costs, the BOCr further claim that prices for the UNE-P are 
"belaw operational costs."" Combining the retail and wholesale revenues per 
h e  used for the regression analysis above with data on current operational msts 
per line, it is p s i b l e  to aaess the claim that UNE-P prices are "below 

eer-line operational costs far retail and wholesale customers is computed 
using Farm 43-03 of the ARMIS data clear 2W1)." Line 720 reports total 
aperational expenses at the State level, h m  which is subtracted depreciation 
and amortization expenses (Line 6560). The remainder is divided by totai m e s s  
tines (ARMIS Fa-43-08. Yem2W1) toproduce retail operational mst per access 
line? Wholesale operational cos& per Line are computed by subtracting koom 
total operational c a t s  (excluding depreciation) all mketing and customers 
services costs (Lines 6610,6620) and Access Expenses (Line 6540P Again, these 
expenses are divided by total acces~ lines (nuitched plus special). The average 
retail expense per line is 518.20. whereas the average wholesale cwt per line is 
S12.30.n Thus, whalede expenses are abut  32% less than retail expenses per 

operational cos@." 
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Line. The differential of $5.90 is broadly consistent with avoided cost computed 
using the r d e  discounts (which apply to retail revenues).= 

The EBITLJA margin of the ELXs for retail and wholesale CUStomm is 
computedbysubtracting revenues fromtheu operational expenses. Theaverage 
rebil margin is $21.86, and the average wholesale margin is $8.03. BC€ specific 
revenues, m$&. and margins are summarized in Table 3.n The EBITDA margins 
in percentage term (revenues minus cost divided by revenues) for retail and 
wholesale services average 55% and 40%' respectively. The wholesale EBITDA 
margin averages about 40% of the retail EBITDA margin. 

F O ~  the computation bf per-line expenses it was assumed that expenses are 
proportionately allocated between switched and special access lines (the latter 
measured on a voicegrade equivalent basis). Further, ARME "Total" expenses 
were used rather than "Regulated" expenses. There is good reason to exclude 
'Nm-R@atedm expenses because "Non-Regulated" services cannol be 
purchased as unbundled network elements. Table 4 rummarhes wholesale cost 
calculations using alternate asrumptiam and inputs. Spedfically, "Regulated" 
expense data from ARMls is used rather than "Total' 
expenses (including expenses from reguhted and nom-regvlaled rewires). Three 
alternative allocation methods are employed. For Method 1. ''Regulated" 
expenses are divided by switched and special ace- lines as before. Because 
regulated expenses are less than told expenses, the per-line wholesale CMB are 
less for Method 1 than those provided in Table 3. Method 2 allocates expenses 
between switched and special Lines using the allocation factor derived from 
ARMlS Farm 43-01." Expenses allocated to switched access lines are then 
divided by switched-access hes only to mmpute per-line costs. Because the 
Bocc are incented for regulatory pu lpow to over ailmate expenses to Switched 
access lines. Method 3 reduces the allmation factor by 75%. As illustrated by 
Table 4, there alternative methods do not materially affect the findings 
s u d d  above. 
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YI. Conclusion 

Despite the claims made by nmerous ILEC exwt ives to C m p ~ $ ,  to the 
Bush Adminismition and to the FCC, State commirsions simply have not set 
wholesale prices for UNEs based on relail prices instead of forward-lmkng 
costs By far, forward-lwhg cmts conuib'ibyte most to the determination of 
wholesale UNE prices for UNE-P when camp& to embedded costs, retail 
prices, or the retail opppor&ty cost of the REC Eronomehic evidence suggests 
that retail 0ppor"L"ity cost (ECPR) also plays an important role in wholesale 
price setting. O v d ,  the evidence p r e n t e d  in this Policy Paper suggests h a t  
State regulators have, to a large extent, set w h o l d e  price. between forward- 
l m h g  cost and the W R  rate. It appears, as is mmmon in reg!datory 
proceedings, the interests of both parties havebeem balanced. ?his Policy Paper 
also provides evidence that BOC second-hand claims that UNE-P revenues are 
below operational cmb arehcmrect. EstimatesofreQil and wholesalerevenues 
and operational msb reveal positive EBITDA margins for ail W r ,  with 
EBITDA margins for retail and wholesale of 55% and 40%. 

All raid, therefore, the Stater are doing a gaod jol, of Mplementhg their 
responsibilities under the 1996 Act l h e  fact that BOC maTginr are d & W g  is 
an intended consequence of Section 251(d) the 1996 Act and a rational pubiic 
plicy. because TEWC pricing deliberately does not incorporate the monopoly 
rents the BOCs have hadiiionaily enjoyed in the wholerale prim far UNEs. 
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Tabtr 1. Descfiptive SIatiiti~s 
Mean S1.Dev. Sourcc 
26.17 8.17 (1) Rice far the UNE-P. 

Rinadi. Ca&lCormnercch4ltdatal 123.421 i5.681 (2) 

Variable Definition 

~~~ 

21.37 5.44 (3) 

21.07 3.75 (4) 

E~ti&te oistanwide iveragecaat for 
Imp and witching. 
Reddenkid retail mIc for lmd phone 
service. 

Average revenue per switched access 21.51 5.20 (5) line minm c. 
%12 5.15 (5) Estimate of Sfalewide avenge embedded 

U.80 666 I51 Average revenue per switched aceerr 
lim. 

E 

A 

CaaLI pcrvoicc.grad€ line. 

DBLS Dummy variable for Bel!SoSauthSlater. 0.20 ... 
DVZ hvMiyvuiable 1orVerimnStster. 0.24 ... 

EQW h i m y  vuiabie b r  mest Stales. 0.31 ... 
Cornlatian Matrix 

lkfm uppr tight, Level form I w e r  left) 

P C T M E  
P 
C 
T 
M 
E 

(11 CCMI (2CCQl adjusted by 2-Td Communicatitm IConhdentid). 
(2) CCMS ( 2 ~ ~ 2 ) .  
(3) FCC'r Hybrid Proxy Cor1 Model. 
(41 Gregg IXQO 
(5) ARMlS~30f(2W1l.Compu(edarrwnafRaw5ml,5M?.5050,W60.5069,5081, 

5082 W, 5110, and 5160. divided by switched access lines (from ARMls 4308, 
2 M t l  
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Unbundling and Facilities-Based Entry by CLECs: 
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In this paper, the determinants of the provi- 
sion of facilities-based lines by competitive 
local exchange carriers (“CLECs”) are examined 
using data collected by the Federal Communi- 
cations Commission and the entry decisions of a 
large, facilities-based CLEC. The multiple 
regression models are based on the economics 
of entry, considering both the effects of market 
size and sunk costs on provision of facili- 
ties-based service to end-users by CLECs. 

Following Martin (1988), Sutton (1990) and 
Beard and Ford (2002), the extent of facili- 
ties-based entry by CLECs i s  assumed to be a 
positive related to market size and inversely 
related to the fixed/sunk costs of entry.‘ Size i s  
measured as the total revenues of the Bell Op- 
erating Company (“BOC”) in the state (SIZE) in 
millions of dollars. Sunk cost requirements are 
assumed to be inversely related to the density 
of market size, measured as BOC total revenues 
per square mile (DENSE). The percent of the 
state’s population living in metropolitan areas, 
another measure of density, should also reduce 
the sunk costs of facilities investment 
(METPOP).’ 

The unbundling obligations and the compan- 
ion pricing standard for unbundled elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and switching price in the state 
(PLOOP, PSWITCH) are included as regressors in 
the model. 

Positive signs are expected on the market 
size and density variables (SIZE, DENSE, and 
M€TPOP). No a priori expectations are made 
with respect to  the unbundled loop prices, 
since either a positive or negative sign i s  con- 
sistent with theory - element prices are am- 
biguously related to market size and the (ex- 
ogenous and/or endogenous) sunk costs of en- 
try.’ Lower element prices, for example, may 
lead to more intense price competition and/or 
indicate a more favorable regulatory environ- 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es- 
timates of average incremental cost at mini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of duplicative n e t ~ o r k . ~  

’ The equilibrium number of firms in an industry. 
K, can be written as K = (5/E)0.M, where 5 is market size 

ANDMARKET STRUCTURE (1990), Ch. 3; T. Randolph Beard and 
George 5. Ford, Competition in Local and Long-Distance 
Telecommunications Markets, in ~NERNAT~ONA~ HANoaooK OF 
TELECOMMUNICATIONS ECONOMICS, Volume I (Gary Madden ed. 
2002); and STEPHEN W n N ,  INDUSTRIAL ECONOMICS: ECONWC 
ANALYSIS AND Puauc POUCY (1988). a t  197-98. 

* RCN, a facilities-based entrant, has limited its 
entv to the most densely populated markets (RCN 2001 
10-K). 

and E i s  sunk entry Costs. See, e.g., JOHN SUTrON, SUNK COST ’ Facilities-based entry is more common in dense 
markets, and loop prices are lower in dense markets (which 
is expected). The average loop price in the five largest 
CLEC facilities-based markets i s  about 30% less than the 
smaller markets (means difference t-stat = 2.72). If the 
density measures in the regression do not properly account 
for the total influence of densitv on entrv. then the s i m  on 
the loop price may simply arise from this correlation; and 
not causation per x. 

‘ Cost equivalence is  not required, just correlation. 

Ford b Pelcovits . . . 1 

mailto:george.ford@telepolicy.com
mailto:pelcovits@wcom.com


Finally, Beard and Ford (2002) and Ekelund 
and Ford (2002) show that that entry using un- 
bundled elements is higher in  markets where 
element prices are lower (i.e., element de- 
mands slope d~wnward) .~ Thus, the relation- 
ship between entry via elements and facilities 
also i s  measured by the coefficients on the 
element prices.6 

The estimated (semilog) regression equation 
i s  

6 
In FBEi =a,  + x a j X i  + E i ,  

j=2 

where all the X, are measured at  the state level 
i (BOC data only) and E is a well-behaved, 
econometric disturbance term. Two vintages of 
the dependent variable data (Dec-2000 and, 
June-2001) are used to estimate the equation. 
Data limitations produce 62 usable observa- 
tions. 

The quantity of CLEC facilities based lines 
(FBE) i s  compiled by the FCC (Form 477 data). 
Market size (SIZE) i s  provided by ARMIS 43-04 
(Year 2000). Square miles and metropolitan 
population are census data. The loop price 
(PLOOP) i s  the loop price for the highest den- 
sity zone (Gregg 2001).8 Switching element 
price (switching and transport) i s  based on in- 
dividual element prices from interconnection 
agreements and state tariffs. 

The results of the least squares regression 
are summarized in Table 1. The R-square of the 
regression is 0.83, so the model explains 83% of 
the variation in the dependent variable. All  

’ T. R. Beard and G. 5. Ford, Make or Buy7 Llnbun- 
dled Eiements as Substitutes for Competitive Facilities in 
the Local Exchange Network (June 2002) and R. 6. Ekelund 
Jr. and G. 5. Ford, Preliminary Evidence on the Demand for 
Unbundled Elements (June 2002). 

Simultaneity bias precludes the estimation of one 
type of CLEC output (facilities-based, elements, resale) on 
another, without an eitimation technique that properly 
accaunts for the joint determination of the two series. 

Preliminary regressions indicated no statistically 
Significant difference between the output levels of the two 
vintages. 

Silly Jack Gregq, A Survey of Unbundled Network 
Element Prices in the United States (2001). 

‘ 

’ 

variables but DENSE are statistically significant 
at the 2% level or better in a two-tail test. 
DENSE is statistically significant at the 8% level 
in a one-tail test. Ramsey’s RESET test does not 
indicate that specification error i s  a problem 
(22% significance level), but White’s test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White’s standard errors are 
used to compute the t-statistics reported in the 
table. 

All  market size and sunk cost proxy variables 
(SIZE, DENSE, and METPOP) have the correct 
sign (positive), and only DENSE i s  not statisti- 
cally significant at standard levels (for a 
two-tail test). While unbundled element prices 
may influence facilities-based entry in a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statistically significant relationships to facili- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH. 
A 10% increase in the loop rate, for example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table 1. Least Squares Results 
Vanable Coef. Mean 

Constant 9.84 
(White t-stat) (St. D e V . )  

(16.38) 
SIZE 0.27 2.39 

(11.45) (2.10) 
DENSE 0.W3 21.27 

(1.45) (25.87) 
METPOP 2.35 0.75 

(3.85) (0.15) 
PLOOP -0.032 12.55 

(-2.31) (4.22) 
PS WI JCH -0.035 13.73 

(-3.13) (6.14) 
FBE 154,oia 

(1 73,971 ) 
R‘ 0.82 

White F 2.41 
RESET F 1.64 

In an alternative regression, the entry of 
RCN Communications in particular markets 
(states) i s  evaluated. RCN is the largest facili- 

’ See Beard and Ford (2002) and Ekelund and Ford 
(2002). 
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ties-based provider of telephone, cable, and 
internet services to residential subscribers. The 
company provides service to more than 
one-million subscribers in  six markets: New 
York, Massachusetts, Pennsylvania, Illinois, 
California, and the District of Columbia." It i s  
worth noting that about 12% of RCN's end-user 
service is provided over incumbent local ex- 
change facilities." 

RCN's entry into a market i s  indicated by a 
dummy variable equal to 1.00 in the above 
listed markets, 0 otherwise (DRCN). The same 
explanatory variables are used with the excep- 
tion of PSWITCH, which i s  excluded because the 
missing values for the variable reduce the al- 
ready small number of RCN markets. 

A total of 48 observations are used to esti- 
mate the probit equation, and results are 
summarized in Table 2. Reported t-statistics 
are based on robust standard errors. The 
McFadden R-square (likelihood ratio index) for 
the probit i s  0.75 

As before, size i s  found to positively influ- 
ence entry, whereas sunk costs reduce entry. 
Both SIZE and DENSE are statistically significant 
at  standard levels (METPOP i s  significant at the 
10% level in  a one-tail t-test). The probability 
RCN enters a particular market i s  negatively 
related to the unbundled loop price (PLOOP)." 
The PLOOP variable i s  statistically significant at 
better than the 5% level. 

Table 2. Probit Results for RCN Entry 
Variable Coef. Cmf. Mean 

(t-stat) (t-stat) (St. Dev.) 
Constant -6.03 -10.52 

(1.15) (1.80) 
SIZE 0.54 0.32 1.79 

(2.83) (2.44) (1.95) 
DENSE 0.001 96.06 

(5.05) (521.0) 
METPOP 8.49 14.48 0.68 

11.29) 12.021 10.211 
PLOOP 10.42 L0.39 i3.47 

(-2.28) (-3.06) (4.87) 
DRCN 0.125 

(0.33) 
McFadden R' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable, and a RCN market." In 
an alternate specification, DENSE i s  excluded 
as a regressor. In this regression, METPOP i s  
statistically significant at better than the 5% 
level. The coefficient on SIZE declines slightly, 
but the PLOOP coefficient is not materially al- 
tered. 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to market size and inversely related to the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse relationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

DRAFT: July 22, 2002 

lo RCN ZOO1 10-K. Because RCN is the incumbent 
operator in its New Jersey markets, we exclude New Jersey 
as a market in which RCN is an entrant. 

" 

'' 
RCN 2001, 3 Qtr 10-Q. 

The average loop price in RCN markets is about 
63% of the average Loop rate in other markets (means-dif- 
ference t = 2.57). 

" The sizeable increase in the standard deviation of 
DENSE (relative to Table 1) is attributable to the inclusion 
of the District of Columbia. 
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Preliminary Evidence on the Demand for Unbundled 
Elements 

Robert E. Ekelund, Jr., Lowder Eminent Scholar, Department of Economics, 
Auburn University, Alabama. 

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com. 

The Telecommunications Act of 1996 requires incumbent local exchange camers 
to lease elements of their networks to competitors to promote competition in 
monopoly markets. Prices for these elements are set by state regulatory 
rommissions based on estimates of cost. The development of competition and, 
consequently, the success of the Act depends on UNE prices since demand for 
unbundled network elements (UNEs) slopes downward. This note provides the 
’irst empirical evidence on the demand for UNEs. 

To date, the most successful form of competitive entry using elements is the 
UNE-Platform - a combination of unbundled loops and end-office switching, so 
our analysis focuses on that entry mode. A reasonable approximation of the 
ordinary demand for UNE-Platform is 

lnQ, =a,, +a,lnP, +$a,Z, + E ,  (1) 
1-1 

where Q is the quantity demanded of loop-switching combinations in state i, P is 
the regulated price for loop-switching combinations in i, Z is a vector of other 
factors that affect demand in i, and E is the disturbance. 
include: (ZI) total demand, measured as the local service revenue in the state; (22) 
the percent of total, analog switched access lines serving residential customers; 
(23) a dummy variable for New York and Texas, both leading states in the 
promotion of competition; (24)  a dummy variable if the incumbent is allowed to 
provide interLATA long distance (Ax, KS, MA, MO, NY, OK, PA, TX,); (ZS) a 
dummy variable if the installation charge to competitors for the element 
combination exceeds $50; and ( 2 6 )  a dummy variable for the dependent 
variable’s date (0 for June 2001,l for December 2001). The Federal 
Communications Commission provides data for Q, 21, and ZZ, and all price data 
is provided by 2-Tel Communications. 

Variables in Z 

www.telepolicy.com 1 
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The estimated regression is 

hQ ~ 6 . 1 -  2.7.InP+ 0.3.hZ1 +0.75.Z2 + 2.7 .Z3 +0.33.Z4 -1.0.2, 
+0.15.Z, + E .  

(2) 

Results from the least squares estimation are excellent. The R2 is 0.68, and 
Ramsey’s RESET Test indicates correct specification. The variables P, Z3 and 2 5  

are statistically significant at the 5% level (t = -4.84,4.43, -2.10), and ZI at the 10% 
level (t = 1.66). The (derived) demand for loop-switching combinations increases 
in total market demand, is higher in New York and Texas, and declines with 
high installation fees. Other variables show no effect. 

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is 
the entire 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
highly sensitive to price, and state regulators that set higher prices are reducing 
substantially the level of competition provided over the UNE-Platform. This 
result suggests that competition is inhibited where the prices of elements are 
high. These estimates should assist state regulators in assessing the impact of 
element rates that are typically determined in complex and adversarial rate 
proceedings. 

Forthcoming in Atlantic Economic Journal, December 2002. 
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Innovation, Investment, and Unbundling: An Empirical 
Update 

ROBERT B EKELUND, JR., Lowder Eminent scholar, D e p a r m t  of Econami~, 
Auburn University, A l a b m  36849, rekelund~b;business.auburn.edu. 

GEORGE S. FORD, Chief Economist 2-Tel Communications. Tampa, Florida. 
gford@z-tei com 

Forthcoming in Yale Journal on Regulation (Spring2003). 

1. Introduction 

In Winter 2wO issue of this Joitmnl, l l o m  Jorde, Gregory Sidak, and David 
Teere O S 7  comented  on some potential -nomic consequences of the 
Telecommunications Act of 1996 as implemented by the Federal 
Corn-cations Commission (FCC). The artide, published early in the 
implementation phase of the Act, contained many general assertions h u t  
potential mnsequenres, but contained no empirical evidence. JST did, however, 
offer some interesting and testable prapositions. One of them suggests an 
important issue, for which implementation is ratherstraightfowad J5Tpropase 
that mandatory unbundling increases the "risljnm and cydicality of the K E G  
I l n c d e n t  Local Exchange Carriers1 emnomic performance and, hence, on the 
NC's weighted-average cost of capital. Mandatory unbundling raises both 
components of the weighted-average cmt of capital for KECs - equity and d e b r  
(2wO: 19). me pu'p0se of h i s  brief comment is to perform that empirical test 
and to rompare our empirical r e d b  with the expectations of jST. 

11. The Impact of Mandatory Unbundling: An Empirical T e a  

The goal of the Telecom-cations Act of 1996 was to "promote 
mmpetition" and"reducereylatlon"(1996Act.Pr~le). Aspartof thjseffort, 
the Act required the ILECE to lease the elements of their network -unbundled 
elements - to their riv& at prices cornenstrate with msts. JST condude that 
mandatory unbundling will have adverse affects on the investment of bath the 
incumbent phone companies as well as prospective qtrants. One of the many 
alleged sources of these invesment distortions was the effect of mandatory 
unbundling on the incumbent local exchange carriers' (ILECs) mst of capital. 

EhImdnndFord. P. 2 

Withregardmth~rartafequity,theauthorsindicate"[t~ecostof equitycapital 
depends on thesystemtic or "beta"riskofthefim _.. How does mandatory 
unbundling affect an KEC's beta and thus its cost of equity? The answer 
depen& on how unbundling dfects the cyclicality of an KEC'r reNm" (20W: 
19). J!?I assm that the mandatory unbundling increases the cydicality of the 
ILEW rehrn, so beta should increase during an economic downlum. During 
periods of "weak demand" (i.e.. recession). according to JST, the justification of 
facilities deployment is more diffidt  for CLECs. During these periods these 
firm are mre likely to lease unbundled elements than to construct Uleir own 
facilities. Weak demand for telecownmunieations services compounded with an 
increased demand for unbundled elements. both of which lower end-user prices 
and thus profits, and the potential the elements are priced below costs. all 
"intwswl the cydicality of an KEC's rehlrns" (ZWa: 19). 

Assessment of the impact of a recession (or any event for that matter) on a 
firm's beta cwfficient is straightforward, and such analysis is frequently 
employed. A firm's beta is estimated by: 

Ri  =a; + &R. + ri (1) 

where the Ri is the stock retorn on firm i , R. is the reNm on a broad market 
index, & is the intercept, 0~ is the beta for firm i, and is the emnometric 
disturbance term Equation (1) is estimated by ordinary least squarer (OLS), and 
typically employs daily or monthly r e m  over periods of various iime 
intervals. 

In the present mntext, it is not the firm beta that is of priayy interest, but 
the difference in beta between a period of economic expansion (09 and economic 
rec&on(P). Astatistical testforthenonstationarityofbetaacrars time periods 
involves a slight malificatian m Equation (1): 

Ri =aj t BiR. tyiD+AiD.P. +E. (2) 

where D is a dummy variable that equals 1.W during the period of economic 
recession (0 otherwire), yl measures thhe change in the intercept during the 
recewion, and, most importantly, measures thhe change in beta during the 
ieceSSim period paves, et al., 2WO). From Equation (2). the expansion and 
recession belas can be compuled, where 8' = 8. and 8n = 0, + a. The JST 
hypothesis is that a > 0, LO that the $8 > 0'. The stati~tical significance of the 
estimated meffildentameasuresthertatirtiralrignihcaneeof thenull hypotheis 
that j3R = 0'. 
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Far obvious reasons, JS did not perform this statirtical test of their 
hypothesis regarding the cost of equity capital in their article. As the authors 
observe, "there has not been a recession since the Tdemmmunications Act of 
1596,[501 the conjecture about inmessed systematic risk is not falsifiable" (20M. 
19). AI thhe lime of publication, the US. was in the midst of one of the longest 
emnomir expansions in history. According to the National Bureau of Economic 
Research, however, Lhis economic expansion ended in March 2001 and has 
continued until the present (lune 2CU2). Thus, this empirical test of the )SI 
hypothesis can be performed. 

Equation (2) is e 3 k t e d  using daily stork returns for the three Regional Bell 
Operating Companies (RBOCr) - BellSouth (BIS), Verizon (VZ), and 
Southwestern Bell (SW) -and w index of the three mmpanies.' The market 
index is measured by the SkP SW. Betas are computed using data for three (224 
observations) and five years (328 observations) preceding the recession (March 
2w1). producing a total of eight regrersiom.1 Regression r e s u b  and the 
estimated values of B E  and Pa are ~UrmMTiZed in Table 1. To improve effldenry 
of thhe estimates, the regressions are estimated using generalized least squares.' 

Table 1. Regrrrsion Re1dt8 
RBOC @. b 1 a R' B S  8. 
BU O M 1  0.m 0.m 0.m 0.01 0.12 0.27 

( 3 ~ ~ ~ )  10.85) 1 ~ 6 5 ~  m.911 8.n) 

o.w, 0482 0.m 0.216 0.08 0.48 0.27 BU 
6 V u d  0.W (4.69). 10.93 (1.11) 

"L om 0-1 am o.ta 011 0.s 0.40 
l3Ye=d RI.461 (1.571). 10.461 10.681 

"1 om, 0.601 O.m 0.198 0.14 om 040 
l 5 Y o d  ( O S )  (6%). 10511 (1.10) 

S K  ann ow5 o m  0 . 4 l B  0.ll am 0.28 
(IY-,) (0571 (4.98)' (0891 wir 
SBC 0 . m  o n 9  om 4.442 0.14 0.72 0.a 

( I Y 4  10.611 (6.89)' I099 al61). 

Index 0002 05W 0.- a198 0.12 0.52 032 
O Y u d  (0.61) IAsr). I-OBI) (!.MI 

,"doc om? o m  a.m 0.276 0.15 0.60 0.32 
( 5 ~ 4  m m  o.wr ( 0 9 3 )  (1.m). 

-Sbt idui ly  S*@ontrt UriXlnldorkIte.. 

AU thhe es-ted beta5 (8,) for the RLO2 are less than 1.00 and statistically 
rignificant.Noneof theranstant l-(a,y.)ar~rtatisticallyd~~rentfromzero. 
The es-led cdfident & is of primary interest. Far all three RBOCs and an 
index of the companies, the estimated mrntient & is n~gntiue. III no case is a 
positive value $I Ambs-ed. For three of the eight regression models, the null 
hypothesis of an equal beta during economic expansion and recession is rejected. 
Far S K  (3 and 5 year) and the index (5 year only), the recession beta is less than 
the expansion behi (8' < BE). h no ca5e can the JSI hypothesis that $R > $E be 
accepted, and in lhree we5 it is rejected at thhe 5% significance level. 
Consistently, it appears that the recession has reduced, if anything. the 
variability of the RBOC rmckr and, consequently, reduced the cost of equity 
capital. 

111. Conclusion 

The Telemmmunications Act of 1596 was pasred to promote competition in 
one of the most advanced technological areas of the economy. A major debate 




